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Abstract
We have newly constructed a helium-gas circulation system for monitoring production-target soundness in the
Hadron Experimental Facility at J-PARC. The production target has been irradiated by 30-GeV proton beam with a
beam power up to 50 kW. By the irradiation, radioactive materials are accumulated in the target. If the target failure
happens, the radioactive materials in the target are emitted to an airtight target chamber, in which helium gas is filled.
Therefore, by measuring the radiation level of the helium gas, soundness of the target can be monitored with high
sensitivity. In this proceedings, design, construction and operation status of the helium-gas circulation system with
radiation detectors are reported.
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Figure 2: Photograph of the airtight target chamber.
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Figure 3: Schematic drawing of helium-gas flow.
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Figure 4: Photographs of the gas pipes and the gas-
collection tank in the sub-tunnel.
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Figure 5: Result of the gas-evacuation test.
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Figure 7: Photograph of the Germanium semiconductor
detector. A helium-gas pipe surrounds the Germanium
sensor.
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Figure 8: A part of operation history of the gas
pressure measured in the machine room and the gas
temperature measured in the target chamber.
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Figure 9: Example of a vy -ray spectrum measured by
the Germanium semiconductor detector. “B.G.” in the
figure means a background v -ray from environment.
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